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PROBLEM TO BE SOLVED: To attain the power saving and 
improvement in durability in an electric oil pump driven during the period 
from the stop of an engine independent from the operation of an ignition 
key to the restart thereof. 

SOLUTION: This automatic stopping/starting device for engine is used 
for a vehicle equipped with hydraulic equipment (hydraulic automatic 
transmission) using the oil pressure from a mechanical oil pump 
(ATO/P22) generating the oil pressure by the drive of the engine as 
working oil pressure, and it stops the engine when an engine stopping 
condition independent from the operation of the ignition key is satisfied, 
and restarts the engine when an engine starting condition is satisfied. 
This device comprises an electric oil pump (auxiliary 0/P21) to the 
mechanical oil pump. The electric oil pump is driven so as to generate a 
low oil pressure according to the satisfaction of the engine stopping 
condition and generate a high oil pressure according to the satisfaction 
of the engine starting condition, and the drive of the electric oil pump is 
stopped when a prescribed condition is established after the restart of 
the engine. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] By performing engine automatic stay and automatic start up at a 
crossing etc., this invention saves a fuel or relates to the engine automatic-stay starting system used for the 
vehicles especially equipped with hydraulic equipment, such as a hydraulic automatic transmission, about the 
engine automatic-stay starting system which raises exhaust air emission 
[0002] 

[Description of the Prior Art] This kind of engine automatic-stay starting system is shown in JP,8-14076,A, if the 
engine shutdown conditions by actuation of an ignition key are fulfilled, it will suspend an engine, and if the 
engine start-up conditions by actuation of an ignition key are fulfilled, it is constituted so that an engine may be 
restarted. Moreover, the hydraulic automatic transmission as hydraulic equipment shown in this official report is 
made switchable at various shifts, using the oil pressure from the mechanical-cable-type lubricating oil pump 
which generates oil pressure by engine actuation, and the oil pressure from a hydraulic-pressure-supply means 
(an accumulator or electromotive lubricating oil pump) to supply oil pressure, without being based on engine 
driving force, as actuation oil pressure. 
[0003] 

[A technical problem to solve invention] In the equipment shown in the above-mentioned official report, the 
clutch which changes the shift condition of a hydraulic automatic transmission with the oil pressure from a 
hydrauhc-pressure-supply means (an accumulator or electromotive lubricating oil pump) is maintained in the 
engagement condition during a halt of an engine (under a halt of the mechanical-cable-type lubricating oil pump 
which generates oil pressure by engine actuation). For this reason, after the engine rotational frequency has 
become high at the time of engine restart, the above-mentioned clutch is not engaged, it is not generated and the 
shock accompanying this engagement does not give displeasure to a driver. 

[0004] however, the equipment shown in the above-mentioned official report - setting - the oil pressure under a 
halt of an engine and from a hydraulic-pressure-supply means (an accumulator or electromotive lubricating oil 
pump) - always - the need - sufficient high oil pressure (oil pressure which can make a clutch an engagement 
condition) - it is necessary to maintain ~ the tank capacity of an accumulator, the motor physique of an 
electromotive lubricating oil pump, etc. - the need - it is necessary to enlarge enough When it does in this way, 
the power consumption which the power loss required for storing oil pressure in an accumulator and actuation of 
an electromotive lubricating oil pump take increases. Moreover, in using an electromotive lubricating oil pump, it 
is necessary to drive an electromotive lubricating oil pump in the condition of always generating high oil 
foOOsY 6 ' dUrinS a halt ° f 3X1 en§ine ' 311(1 a P roblem is in the endurance of an electromotive lubricating oil pump. 

[Means for Solving the Problem] This invention is used for vehicles equipped with hydraulic equipment using oil 
pressure from a mechanical-cable-type lubricating oil pump which generates oil pressure by engine actuation as 
actuation oil pressure in order to solve the above-mentioned technical problem. An engine will be suspended if 
engine shutdown conditions by actuation of an ignition key are fulfilled. In engine automatic-stay starting system 
which restarted an engine when engine start-up conditions by actuation of an ignition key were fulfilled An 
electromotive lubricating oil pump is formed juxtaposition-wise or in serial to said mechanical-cable-type 
lubricating oil pump. Said engine shutdown conditions follow on being filled, and said electromotive lubricating 
oil pump generates low oil pressure relatively. It drives so that said engine start-up conditions mav follow on 
being tilled and said electromotive lubricating oil pump may generate high oil pressure relatively,' and the feature 
is to have made it suspend actuation of said electromotive lubricating oil pump on predetermined conditions after 
engine restart (invention concerning claim 1). 

[0006] In this case, a thing for which said predetermined conditions are made into predetermined time (invention 
concerning claim 2), Said hydraulic equipment is a hydraulic automatic transmission (invention concerning claim 
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3), Low oil pressure is generated by carrying out low-battery actuation of said electromotive lubricating oil pump 
Moreover, said engine start-up conditions are able for generating high oil pressure by carrying out high-tension 
actuation (invention concerning claim 4) and said engine shutdown conditions to be a halt of said vehicles and the 
mnni 0peratl0n of said vehicles, and to be discharge of this brakes operation (invention concerning claim 5) 
[0007] Moreover, brakes operation of the above-mentioned vehicles may be that the amount of treading in of a 
brake of said vehicles and the amount of negative pressure of a brake booster exceed a predetermined value, 
respectively (invention concerning claim 6), and may be getting into a brake of said vehicles beyond the setup 
time (invention concerning claim 7). 
[0008] 

[Function and Effect of the Invention] In the engine automatic-stay starting system (invention concerning claim 
1) by this invention, engine shutdown conditions (for example, a halt of vehicles and brakes operation of 
vehicles) follow on being filled, an electromotive lubricating oil pump generates low oil pressure relatively, 
engine start-up conditions (for example, discharge of the above-mentioned brakes operation) follow on being 
filled, and an electromotive lubricating oil pump generates high oil pressure relatively. For this reason, it is 
possible to be able to secure sufficient oil pressure good [ at the time of engine restart ] (when for sufficient oil 
pressure low a revolution of an engine and required only of a mechanical-cable-type lubricating oil pump not to 
be obtained) timing and required for it, and to supply the hydraulic equipment by making this oil pressure into 
actuation oil pressure. 

[0009] Moreover, since it is what drives an electromotive lubricating oil pump in the condition of generating low 
oil pressure, during an engine shutdown after engine shutdown conditions are fulfilled until engine start-up 
conditions are fulfilled, while being able to plan power saving as compared with what drives an electromotive 
lubricating oil pump in the condition of generating high oil pressure, improvement in endurance of an 
electromotive lubricating oil pump can be aimed at. 

[0010] Moreover, since it was made to suspend actuation of an electromotive lubricating oil pump on the 
predetermined conditions after engine restart (for example, for the oil pressure obtained by the mechanical-cable- 
type lubricating oil pump need engine speed which becomes enough), improvement in endurance of power saving 
and an electromotive lubricating oil pump can be aimed at to the maximum extent. In this case, when 
predetermined conditions are made into predetermined time (invention concerning claim 2), a sensor does not 
need to detect predetermined conditions and they can be carried out cheaply. 

[001 1] moreover, the case (invention concerning claim 3) where the hydraulic equipment is a hydraulic automatic 
transmission on the occasion of operation of this invention ~ setting - the time of engine restart - timing - good 
~ the need - it is possible to be able to secure sufficient oil pressure and to supply a hydraulic automatic 
transmission by making this oil pressure into actuation oil pressure. For this reason, it is possible to maintain the 
clutch which changes the shift condition of a hydraulic automatic transmission at the time of engine restart in the 
mnffi ement condltlon ' md redu ction of the shock accompanying engagement of this clutch can be aimed at 
[0012] Moreover, it is possible to generate high oil pressure by generating low oil pressure and carrying out high- 
tension actuation on the occasion of operation of this invention by carrying out low-battery actuation of the 
electromotive lubricating oil pump (invention concerning claim 4), and it is effective when the vehicles 
[0013] ned CqUipped With the low - batter y power supply and the high-tension power supply. 

[Embodiment of the Invention] Below, 1 operation gestalt of this invention is explained based on a drawing 
Prawin gJ, shows the drive system of vehicles roughly, in this drive system, a starter 1 1, a motor generator 12 a 
belt 13, and an electromagnetic clutch 14 are formed to an engine 10, and the electromotive lubricating oil punip 
(auxiliary O/P) 21 is formed to the hydraulic automatic transmission 20 connected to the output shaft of an engine 

[0014] A halt and restart by the start up and a halt by actuation of an ignition key, and actuation of an ignition key 
are possible for an engine 10 under control of the electrical control unit 30 which receives the detecting signal 
from the sensor group (graphic display abbreviation) which detects the condition of each part of an engine 10 and 
vehicles. Engine shutdown conditions (for example, a halt of vehicles and brakes operation of vehicles) are 
fulfilled, if halt decision is made, an engine 10 will stop, engine start-up conditions (for example, discharge of the 
above-mentioned brakes operation) are filled with a halt and restart of the engine 10 bv actuation of an ignition 
key, and if restart decision is made, it is set up so that an engine 10 mav drive and it mav restart bv the motor 
generator (M/G) 12. 

[0015] The starter 1 1 is having energization controlled by the electrical control unit 30, and carries out revolution 
actuation ot the engine 10 at the time of the engine start up by actuation of an ignition key. A motor generator 12 
functions as a radionuclide generator (generator) at the time of the motor for auxiliary machinerv actuation which 
drives auxiliary machinery (graphic display abbreviation), such as an air conditioning compressor, at the time of a 
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halt of an engine 10, the starter which carries out revolution actuation of the engine 10 at the time of the engine 
start u R by actuation of an ignition key, and an engine drive, and has the feed at the time of motor ability and 
starter ability, and the charge at the time of generator ability controlled by the electrical control unit 30. 
[0016] A belt 13 is for interlocking a motor generator 12 and auxiliary machinery, and at the time of actuation of 
an engine 10, it connects with an engine 10 through an electromagnetic clutch 14, and it is driven with an engine 
10 The electromagnetic clutch 14 is having energization controlled by the electrical control unit 30, is set to OFF 
at the time of a halt of an engine 10, and is set to ON at the time of start up of the engine 10 by actuation of an 
ignition key, and actuation of an engine 10. 

[0017] The hydraulic automatic transmission 20 is switchable in various shifts, using the oil pressure from the 
mechamcal-cable-type lubricating oil pump (ATO/P) 22 which generates oil pressure by actuation of an engine 
10 as shown in drawing .! and drawing^ as actuation oil pressure, and the hydraulic oil breathed out from the 
mechamcal-cable-type lubricating oil pump 22 is supplied to a torque converter 24 or two or more hydraulic 
clutch brakes 25 through a valve body 23. In addition, the feeding and discarding of the hydraulic oil to two or 
more hydraulic clutch brakes 25 are set up so that two or more solenoid valves (graphic display abbreviation) 
built into the valve body 23 may be performed by controlling energization by the electrical control unit 30 based 
on the detecting signal from the sensor group (graphic display abbreviation) which detects the condition of each 
part of an engine 10 and vehicles. 

[0018] As shown in drawing^ , the electromotive lubricating oil pump 21 is formed in juxtaposition to the 
mechamcal-cable-type lubricating oil pump 22, and is connected to the line pressure supply way 26 which 
connects a valve body 23 with the mechanical-cable-type lubricating oil pump 22 through the check valve 27 
The check valve 27 is formed so that the flow of the hydraulic oil from the electromotive lubricating oil pump 21 
to the line pressure supply way 26 may be permitted and a back run may be prevented. When the discharge 
pressure from the electromotive lubricating oil pump 21 is higher than the discharge pressure from the 
mechamcal-cable-type lubricating oil pump 22 So that hydraulic oil may flow on the line pressure supply way 26 
from the electromotive lubricating oil pump 21 Moreover, when the discharge pressure from the electromotive 
lubricating oil pump 21 is lower than the discharge pressure from the mechanical-cable-type lubricating oil pump 
22 (at for example, the time of actuation of an engine 10), he is trying for hydraulic oil not to flow from the line 
pressure supply way 26 to the electromotive lubricating oil pump 21. 

[0019] Moreover, motor 21a for actuation of the electromotive lubricating oil pump 21 Energization is controlled 
by the electrical control unit 30. Engine shutdown conditions, Namely, a halt of vehicles And the brakes 
operation of vehicles Can send signal transduction loss time amount tl from the event (at the 0 event of drawing 
) of ( the amount of treading in of the brake of vehicles and the amount of negative pressure of a brake booster 
exceeded the predetermined value, respectively) being fulfilled, and halt decision being made, connect with a 
low-battery power supply (battery of 12V), and low-speed actuation is started. It can send signal transduction loss 
time amount t2 from the event of restart decision of an engine 10 being made, connects with a high-tension power 
supply (battery of 36V), and high-speed actuation is started, and it is set up so that energization may be stopped 
after predetermined time Ta from the event of restart decision of an engine 10 being made and actuation may be 
suspended. 

[0020] When it connects with a high-tension power supply (battery which is 36V) and motor 21a for actuation of 
the electromotive lubricating oil pump 21 carries out high-speed actuation, it is set up so that revolution actuation 
(restart) of the engine 10 may be carried out by the motor generator 12, and in order to make this possible, when 
restart decision of an engine 10 is made, it is set up so that an electromagnetic clutch 14 may turn on. 
[0021] In this operation gestalt constituted as mentioned above, it can send signal transduction loss time amount 
tl from the event (at the 0 event of drawing.! ) of halt decision of an engine 10 being made, and the 
electromotive lubricating oil pump 21 drives at a low speed, and generates low oil pressure so that clearly from 
drawmg^3 . Moreover, it can send signal transduction loss time amount t2 from the event of restart decision of an 
engine 10 being made with discharge of brakes operation, and while the electromotive lubricating oil pump 21 
drives at high speed and generates high oil pressure, revolution actuation (restart) of the engine 10 is carried out 
by the motor generator 12. For this reason, line oil pressure rises to sufficient oil pressure required to maintain the 
hydraulic clutch brake 25 in the engagement condition at the time of the low revolution before first ** of an 
engine 10. 

[0022] Thus, in this operation gestalt, oil pressure sufficient required to maintain the hydraulic clutch brake 25 
which changes the shift condition of the hydraulic automatic transmission 20 in the engagement condition bv 
switching the electromotive lubricating oil pump 21 to high-speed actuation from low-speed actuation at the time 
ot restart ot an engine 10 can be secured with sufficient timing at the time of the low revolution before first ** of 
an engine 10 (at the time of restart), and reduction of the shock accompanvina engaaement of the above- 
mentioned hydraulic clutch brake 25 can be aimed at. In addition, first ** of an engine 10 is a 400rpm degree. 
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[0023} Moreover, in this operation gestalt, since it is what drives the electromotive lubricating oil pump 21 in the 
condition of generating low oil pressure, during an engine shutdown after engine shutdown conditions are 
fulfilled until engine start-up conditions are fulfilled, while being able to plan power saving as compared with 
what drives an electromotive lubricating oil pump in the condition of generating high oil pressure, improvement 
in endurance of the electromotive lubricating oil pump 21 can be aimed at. 

[0024] Moreover, in this operation gestalt, since it is made to have stopped after predetermined time Ta from the 
event of restart decision of an engine 10 having the electromotive lubricating oil pump 21 driven, the 
electromotive lubricating oil pump 21 is not unnecessarily driven after restart of an engine 10, and improvement 
in endurance of power saving and the electromotive lubricating oil pump 21 can be aimed at to the maximum 
extent. And a sensor does not need to detect the halt timing of the electromotive lubricating oil pump 21 and it 
can be carried out cheaply. 

[0025] Although this invention (making the actuation condition precedent of the electromotive lubricating oil 
pump 21 into predetermined time Ta) was carried out as it stopped after predetermined time Ta in the above- 
mentioned embodiment from the event of restart decision of an engine 10 having the electromotive lubricating oil 
pump 21 driven This invention detects the engine speed from which the oil pressure obtained by the mechanical- 
cable-type lubricating oil pump 22 becomes enough required by the sensor. Or it is also possible to carry out 
direct detection of line oil pressure having become enough required by the sensor, and to carry this out as 
conditions, as actuation of the electromotive lubricating oil pump 21 is suspended. 

[0026] Moreover, although a graphic display is not carried out to this invention besides the above-mentioned 
operation gestalt, there are the following operation gestalten. It is possible to prepare in serial with the 
mechanical-cable-type lubricating oil pump 22 about the electromotive lubricating oil pump 2 1 on the line 
pressure supply way 26 which shows this pump 21 to drawing 2 . Moreover, it is also possible to suppose that 
conditions were filled with the continuation beyond the setup time (for example, 3 seconds) of a halt of vehicles 
and the brakes operation of vehicles being filled about conditions at the time of an engine shutdown. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ngJL] It is the block diagram having shown roughly the drive system of the vehicles which applied the 
engine automatic-stay starting system by this invention. 

[DrawingJL] It is the block diagram having shown roughly the relation between the mechanical-cable-type 
lubricating oil pump of the hydraulic automatic transmission shown in drawing 1 , and the electromotive 
lubricating oil pump shown in drawing 1 . 

[Drawing 3] It is actuation explanatory drawing of the engine automatic-stay starting system by this invention. 
[Description of Notations] 

10 [ - A belt, 14 / - An electromagnetic clutch, 20 / - A hydraulic automatic transmission, 21 / ~ An 
electromotive lubricating oil pump, 22 / - A mechanical-cable-type lubricating oil pump, 23 / - A valve body, 
24 / - A torque converter, 25 / - A hydraulic clutch brake, 26 / - A line pressure supply way, 27 / - A check 
valve, 30 / - Electrical control unit. ] - An engine, 1 1 - A starter, 12 - A motor generator, 13 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is used for vehicles equipped with hydraulic equipment using oil pressure from a mechanical-cable- 
type oil pump which generates oil pressure by engine drive as actuation oil pressure. An engine will be suspended 
if engine shutdown conditions by actuation of an ignition key are fulfilled. In engine automatic-stay starting 
system which restarted an engine when engine starting conditions by actuation of an ignition key were fulfilled 
An electromotive oil pump is prepared juxtaposition- wise or in serial to said mechanical-cable-type oil pump. 
Said engine shutdown conditions follow on being filled, and said electromotive oil pump generates low oil 
pressure relatively. Engine automatic-stay starting system characterized by driving so that said engine starting 
conditions may follow on being filled and said electromotive oil pump may generate high oil pressure relatively, 
and making it stop a drive of said electromotive oil pump on predetermined conditions after engine restart. 
[Claim 2] Engine automatic-stay starting system characterized by making said predetermined conditions into 
predetermined time in engine automatic-stay starting system according to claim 1. 

[Claim 3] Engine automatic-stay starting system characterized by said hydraulic equipment being a hydraulic 
automatic transmission in engine automatic-stay starting system according to claim 1 or 2. 

[Claim 4] Engine automatic-stay starting system characterized by generating high oil pressure by generating low 
oil pressure and carrying out a high-voltage drive in engine automatic-stay starting system according to claim 1 to 
3 by carrying out the low-battery drive of said electromotive oil pump. 

[Claim 5] Engine automatic-stay starting system characterized by for said engine shutdown conditions being a 
halt of said vehicles and the brakes operation of said vehicles, and said engine starting conditions being discharge 
of this brakes operation in engine automatic-stay starting system according to claim 1 to 4. 
[Claim 6] Engine automatic-stay starting system characterized by operating a brake in engine automatic-stay 
starting system according to claim 5 because the amount of treading in of a brake of said vehicles and the amount 
of negative pressure of a brake booster exceed a predetermined value, respectively. 

[Claim 7] Engine automatic-stay starting system characterized by operating a brake by getting into a brake of said 
vehicles beyond the setup time in engine automatic-stay starting system according to claim 5. 



[Translation done.] 
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